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United States Department of Commerce

Washington

NATIONAL BUREAU OF STANDARDS

THIRTY FOURTH WogTHLY REPORT OF PROGRESS
N THE
COMBUSTION CHAMBER RESEARCH PROGRAM

i o -~
Refercnces: (a) Order NAcr 00543; No %}
5 —-

(b) NBS Project 3758,

Exhaust Reheat for Thrust Augmentation. On 19 October draw-
ings of an exhaust reheater were sent to AEL, Philadelphia, for
use in connection with Project TED=-NAM 04597, A copy of these
drawings was included in the preceeding report.

Fuel Test Program. A G.E. I-16 combustion chamber has been
installed and the testing of fuels in this burner will begin early
%n NoveTber. A photograph of the installation is included as
“jpure 1.

Ram Jet Experiments. a " Burner. Combustion experircnts
have been continued using liocuid fuel injection in the 7" burner.
Ignition and stable combustion have been possible at the maximum
air velocity attainable, but combustion efficiency.is still low.

The present 7" burner consists of a 48% length of 7" 1.d.
tubing downstream from a 7 1/2° diffuser, this diffuser being
5 1/2% i.d. at its small end., In all testrannular, cone-type
flame holders were located 6" dovnstream from the diffuser outlet,
One flame holder consisted of a single ring, 3 1/2%" in mean diam-
eter, shaped in the form of an annular 30° cone, 3/4" across at
the downstream end. The other consisted of two similar rings,
1 3/4" and 5 1/4" in mean diameter. The fuel was injected at the
diffuser inlet in some cases, and at the outlet in othcrs.
Injection in the first case was through open-end stub tubes, 3,
6 and 9 being tried. The distance which these stub tubes pro-
jected into the air stream vas also varied., Injection at the
diffuser outlet was through perforated coplanar rings. Both
injectors operated at fuel prcssures from 5 to 15 1b per sq in.

As already stated, ignition and stable combustion were
possible up to the maximum air ‘velocity attainable (about 150°
per sec), but the combustion efficiency was. of the order of 70%.,
Best results were obtained when the fuel was injected at thc
diffuser inlet, where the gasoline is atomized by the high-’
velocity air stream flowing. across the_gtub tubes.,

These experiments will be continued using longer burners,
and with the hollow flame holders filled with asbestos %icking,
upon which liquid fuel will bec dropved during the burning.
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am Jet Experiments b) Survey of the Bffect of Bur er

ngtnh in a am Je nitial combustion experiments e 41

rner with movable flame holder (see Figure 3, 31st report) have
indicated that the flow distribution upstream has considerable
effect upon the length of the tail pipe which can be used while
maintaining smooth combustion., With poor upstream distribution
it was very difficult to inltiate smooth burning if the tail pipe
extended more than 2! beyond the flame holder. However with smooth
upstream flow, smooth combustion was obtained at all tail pipe
leneths up to 40", In general, short burners are easier to
start under all inlet conditions.

Longitudinal surveys of static pressure have been made dur-
ing burning with symmetrical inlet flo’,  inlet mixture velocity
being varied between 110 and 190' per sec and tail pipe length
being increased from 24 to 40", No irregularties in pressure
have been observed under any operating condition, ' Combiustion was -
initiated and the inlet velocity was brought to any chosen value .
with the flame holder 24" from the end of the burner, ani the - '
longitudinal pressure distribution was observed. The flame holder
was then moved upstream in 4" steps, pressure readings heing taken
at each position'for known  values - of mixtutrerratioc and inlet
velocity, "This procedure vas then repeated at another inlet
velocity. The results of these measurements are presented in
Table I, Figure 2 shows typical pressure distribution curves, in
this instance corresponding to the run of highest inlet velocit
Curves for other velocities are similar, except for the pressure
level in’ the burner. , C

.. From the pressure data it is possible to calculate approxi-
mate values of average temperature and velocity at the pressure.
stations, Figure 3 shows the average teriperature distribution
along the burner, estimated in this manner from the data of
Table I. The average deviation of' individual results from the
curve 1is %3% and the naximum 1s 128, ° L

From these results it appesrs that ‘the rise in temperature L
along the burner tube is -pracdtically iridependent of inlet velocity,
but some change in the length of burnkr which becomes visibly. red
can be noted with changing velocity.

The downstream end of this burner has become deformed with
use and will hnve to be replaced before the burner can be used
again, - . .

NACA Sgb-Comméttee on Comb%Stion.' The first meeting of, this
Sub-Commi e eveland on 26 October, was attended -by
Lt, Comdr. Redding of Bu Aer and Fiock of NBS. Future ngeds for
combustibn rTesearch were discussed In & general way,.and a Panel
with Fiock as Chairman was appointed-to. Ting in reconmendations
on nomenclature "and definitions applicable in the field of cémbus-’

‘A'_'
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tion, The assembly of preliminary material for consideration by
the Panel has been undertaken.

Collaboration in Preparation of Summary Report on Ram Jets.

At the request of representatives of Bu Aer, Flock has collaborated
in the preparation of a summary report on the present status of
ram Jets by writing the section on combustion chambers,

NATIONAL BUREAU OF STeyBARDS

Washington, D, C,
November 5, 1945
EFF :BHD
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K RR6d 8 (B3 €) “COL TV I C-5-12-7 %m}. 813
U, S. Nauional [Jovisions Fower Flants, Jet snd Turbine (5)

Bureau of SICTION, Combustion Chambers (12)
Standards CROSS AEFEMINCES: Coubustion - Nixture effects (23630);] MB-24
Casibustion chambers - Testing | 1T e
%%?ﬁg | (23565); Combustion theory (23950) i
AMER. Thirty-fourth nonthly repart of grogress on the casbustion chazber b .
roaen, e U

ORGINATING AGENCY: National Burcau of Standards, Gashingten, D. C.

TRACY
Ignition and atsble coabustion in 7-?1\'.'61-.“: cmbustion chasber wers possibls
W o saxizum air welocity of about 150 £t/sec, but cosdbustion efficiency was oanly 70%,
Effeat of chamber length in h-1a. dimmster remjet was investigsted. Experiments indicated
thet with poor upstreas flow distribution, it waa very difficult to initiate smooth
burning if the tail pips extended more than 2 ft beyond flame bolder. Short combustion

chambers are easier to start under sll inlet conditions.

12, HQ. All MATEME. COMMMND (320 NDEX WRIGH] NELD, OHIO, USAAF
WO w108
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DEPARTMENT OF DEFENSE
WASHINGTON HEADQUARTERS SERVICES

1155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER AFR 11 282

(ATTN: WILLIAM B. BUSH)
8725 JOHN J. KINGMAN ROAD, STE 0944 B
FT. BELVIOR, VA 22060-6218

SUBJECT: OSD MDR Case 12-M-1565

At the request of Mr. Michael Ravnitzky, we have conducted a Mandatory
Declassification Review of the attached document under the provisions of Executive Order
13526, section 3.5, for public release. We have declassified the document in full. We have
attached a copy of our response to the requester. If you have any questions, contact me by
e-mail at storer.robert@whs.mil, robert.storer@whs.smil.mil, or robert.storer@osdj.ic.gov or by

phone at 571-372-0483.

(M

Robert Storer
Chief, Records and Declassification Division

Attachments:

1. MDR request

2. OSD response letter
3. Document 4





